Regional and developmental variations in metabolite concentration in the rat brain and eye: a study using 1H NMR spectroscopy and high performance liquid chromatography.
Regional and developmental changes in metabolite concentrations were measured by 1H NMR spectroscopy and HPLC of perchloric acid extracts from rat brain and eye. The highest concentrations of N-acetylaspartate were found in grey matter as opposed to white matter with concentration increasing with age from neonate to adult, while the related compound N-acetylaspartylglutamate was highest in adult optic nerve. Creatine and choline-containing compounds were present in all regions throughout development, with higher levels of creatine found in grey matter compared to other regions. Choline-containing compounds were present at the highest concentrations in the eye at all ages examined, and tended to decrease in concentration to minimum values in adulthood in all regions. The presence of hypotaurine in corpus callosum and optic nerve was consistent with the metabolic profiles of O-2A progenitor cells and oligodendrocytes, which are cells composing these tissues. The neurotransmitters glutamate and GABA reached their highest concentrations in the olfactory bulb (higher than in adult cortex).